ABSTRACT
necessarily computer science professionals (Code.org, Code Academy, SqlZoo, Galaxql). Some of these 47 are using gamification principles which can be used for various purposes, especially for education.
48
SQL Island (Schildgen, 2014 ) is a project which illustrates very well a gamified learning experience of 49 the SQL special-purpose programming language. The GeoSQL Journey project goes further, tackling SQL 50 geospatial (GeoSQL hereunder) to learn in a fun way how to manipulate the geospatial characteristic of 51 data. The intent is to provide teachers and learners a useful tool as an introduction course about GeoSQL 52 that helps demystify the first impression of complexity that emerges from geospatial queries and to rather 53 reveal its power in a fun way.
54
The motivation for such a project finds its roots in the difficulties encountered by teachers from 55 HEIG-VD university both in Media Engineering and Geomatics fields of study. And finally the idea came 56 up to consider Gabe Zichermann's point (Zichermann and Cunningham, 2011 ) that game technics could 57 increase by 40% the ability to learn new skills.
58

GAMIFICATION IN THEORY
59
Implemented in the learning process, gamification aims to increase students' engagement and curiosity, is not an option, not accepted (Schwartz, 2017) .
74
Since GeoSQL Journey is an initiation to geospatial SQL with a rather short lifespan and no long-term 75 retention of the learner, it is designed to focus on intrinsic motivation rather than extrinsic motivation. 
GAMIFICATION IN ACTION
82
The current focus of the project is to design the gamified learning experience: from learning process in 83 relation to pedagogical aspects, game mechanics, difficulty levels and game design to visual design. As 84 an actual result, a first user interface has been designed considering gamification best practices in relation 85 to user experience design. Along with it, the game world has been established. Then the game mechanics know what has to be done.
101
FROM PEDAGOGICAL OBJECTIVES TO GAME WORLD
102
Designing the mechanics that link the game world with the pedagogical objectives is a difficulty in character -the hero of the game -is assisted by a companion, which will guide the learner during the [table] . In a second step, the companion may suggest to use the keyword WHERE to 121 refine the result and produce the right action in the game to progress.
122
Beside the companion, the user has a documentation which contains definitions, syntactic rules and 123 examples of instructions supposed to be known and used all along the game. In the proposed game design, 124 this documentation is completed step-by-step, almost empty at the beginning, it grows as the user goes 125 further. We may even think to the game technique by introducing a virtual currency allowing the user to 126 buy tips and tricks to help finding the solution.
127
Also the progress in term of difficulties is considered with some query statements partially or totally Finally, given that some nested and cross-joined queries are often difficult to grasp at the early stages 133 of learning, the game design proposes "facilitation tools" so as to avoid negative feeling and still favour 
CONCLUSION AND PERSPECTIVES
139
After this first iteration of game design, the next phase would be to implement a web-based prototype.
140
But a preliminary step is envisioned, that is, to test elements of the design in classroom with some 141 low-fidelity material to simulate the playing of the game. The exact testing methodology has to be 142 defined without having to develop specific pieces of software and may be reusing existing pieces when 143 relevant.
144
There are many web technologies useful to develop a solution from scratch, but also some serious 145 game frameworks like Wegas authoring system (Jaccard, 2018) Finally, GeoSQL Journey will be tested with students and teachers to get their feedbacks. Since it is a 154 first design iteration, many pedagogical aspects in relation to game techniques have still to be improved 155 and newly considered.
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